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g (57) Abstract: A hearing aid receiver adapted for automated pro- 
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and at least two leads being held by the bobbin. The leads extend 
through at least one opening in the housing with opposite ends of 
the coil being electrically connected to respective leads. 
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THROUGH-HOLE AND SURFACE MOUNT TECHNOLOGIES FOR 
HIGHLY-AUTOMATABLE HEARING AID RECEIVERS 

BACKGROUND OF THE INVENTION 

A hearing aid receiver (sometimes referred to as a speaker) is a device that 
5 receives an electrical signal, typically from an amplifier, and converts that signal into 
a corresponding acoustic (pressure) variation. Since the fahrication of currently 
available receivers is not highly automated, the price of these units is significant. 
Also, these receivers do not readily facilitate a high level of automation capability 
for the production of hearing aids. Part of the problem is that the terminations on a 
1 0 given receiver are solder pads that generally require a manual assembly process 
involving discrete wire attachment. 

SUMMARY OF THE INVENTION 

Accordingly, it would be highly desirable to provide a receiver that may be 
mass-produced in an automated fashion. Additionally, to facilitate hearing aid 

15 assembly, it is desirable to impart surface and through-hole mount characteristics to 
the receivers so produced. Doing so, these receivers (which are to be produced on a 
highly automated line) may in turn be used in subsequent automated hearing aid 
assembly processes. 

In accordance with one aspect, a receiver, which can be used in a hearing aid, 

20 is provided for converting an electrical signal representing acoustic vibrations into a 
corresponding pressure vibration. The receiver can include a housing, a bobbin 
disposed within the housing upon which a coil is wound, and at least two leads being 
held by the bobbin. The leads extend through at least one opening in the housing 
with opposite ends of the coil being electrically connected to respective leads. 
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The bobbin and housing can be formed from plastic. In one embodiment, the 
bobbin includes an end plate having the at least two leads disposed therein. The 
bobbin can further include a pair of aim members extending from the end plate for 
supporting the coil and a motor assembly, which can include a coil, armature, and at 
5 least two magnets. 

The ends of the leads can be curved, such as J-shaped, or gull wing-shaped 
for surface mounting the receiver to a substrate, such as a printed circuit board. 

A hearing aid is also provided comprising a microphone for converting 
acoustic vibrations into an electrical signal corresponding thereto, and a receiver for 

10 converting the electrical signal into an acoustic vibration for coupling to a tympanic 
membrane of a user. The receiver can include a housing, a bobbin disposed within 
the housing upon which a coil is wound, and at least two leads being held by the 
bobbin. The leads extend through at least one opening in the housing with opposite 
ends of the coil being electrically connected to respective leads. 

15 A receiver for use in a hearing aid is further provided which includes a 

housing enclosing a bobbin which includes an end plate supporting a pair of leads 
extending above and below the end plate. The bobbin can further include a pair of 
arms that extend from the end plate for supporting a coil wound about the arms, 
wherein respective ends of the coil are electrically connected to respective leads that 

20 extend above the end plate, the leads extending through the housing for surface 
mounting the receiver to a substrate. The arm members can further support a motor 
assembly which includes the coil, an armature, and at least two magnets. 

A method of forming a receiver is provided for converting an electrical 
signal representing acoustic vibrations into a corresponding pressure vibration, 

25 which includes providing a bobbin, winding a coil around the bobbin, attaching the 
ends of the coil to at least two leads being held by the bobbin, and enclosing the 
bobbin with a housing with the at least two leads extending througjh the housing. 

The method can further include attaching a motor assembly to the bobbin. In 
one embodiment, the motor assembly includes the coil, an armature, and at least two 

30 magnets. The receiver can be provided within a hearing aid that is insertable into the 
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ear canal of a user. Additionally, the ends of the leads can be surface mounted to a 
printed circuit board. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, features and advantages of the invention 
5 will be apparent from the following more particular description of preferred 

embodiments of the invention, as illustrated in the accompanying drawings in which 
like reference characters refer to the same parts throughout the different views. The 
drawings are not necessarily to scale, emphasis instead being placed upon 
illustrating the principles of the invention. 
1 0 FIG. 1 is a perspective view of a receiver in accordance with the invention. 

FIG. 2 is a perspective view of the receiver of FIG. 1 with the housing 
removed. 

FIG. 3A is an exploded view of the receiver of FIG. 1 . 

FIG. 3B is an exploded view of a motor assembly for the receiver of 

15 FIG. 1. 

FIG. 4 is a perspective view of a bobbin in accordance with the invention. 
FIG. 5 shows the bobbin 16 with a coil wound around an arm thereof. 
FIG. 6 shows the motor assembly attached to the bobbin. 
FIG. 7 is a partial cut-array view of the receiver mounted in a hearing aid, 

20 DETAILED DESCRIPTION OF THE INVENTION 

A description of preferred embodiments of the invention follows. Shown in 
FIGs. 1 and 2 is a hearing aid receiver 8 that incorporates many features that 
improve the manufacturability of this part. Although it is anticipated that the 
housing 10 is be constructed from a metal such as Hy-Mu sheet steel, it is feasible 

25 that the housing could be made of plastic. The sound port 12 (having a rectangular 
cross-section), as well as the leads 14 are visible in this figure. These leads are 
shown in a configuration which would be amenable to through-hole mounting on a 
suitable substrate (not shown) such as a printed circuit board. (It is assumed that the 
substrate material will be sufficiently compliant so that mechanical vibrations from 
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the receiver will be highly attenuated by this material.) Clearly, the leads can be 
formed into a J-lead or gull wing shape so that the component 8 could become a 
surface mountable part. The bobbin 16, (shown in detail in FIG. 4), in which the 
leads are embedded, prevents the leads from shorting to the body of the receiver 
5 housing 10. In one embodiment, the bobbin 16 is formed from plastic. 

The internal components of the receiver are shown in FIGs. 3 A and 3B . 
Such internal components include the coil 18, armature 20, drive pin 22, diaphragm 
24, magnet strap 26, and two magnets 28 (best seen in FIG. 6). The two magnets 28 
are required to implement a balanced armature receiver configuration chosen 

1 0 because of its relatively high efficiency and linearity. Highly efficient receivers are 
particularly desirable due to the receiver's consumption of 50 to 95% of the 
available power in the hearing aid. Significant reductions to the power demands of 
the receiver 8 will lead to increased battery life. 

FIG. 4 depicts a bobbin 16 suitable for use in the hearing aid receiver 8. This 

15 particular bobbin has several important features. One function of the bobbin is to 
provide structural support for the insert-molded leads 14, while another is to create a 
frame around which the coil may be wound. The bobbin 16 includes an end plate 36 
having a pair of arm members 38 extending transversely therefrom. The end plate 
36 structurally supports the leads 14 which extend above and below the end plate. 

20 The location of the coil 18 on the bobbin 16 is shown in FIG. 5. Referring to 

this figure, the ends of the coil are terminated on one end of each post 14. The 
opposite end of each post (lead) 14 surface (or through-hole) mounted to a compliant 
printed circuit board (not shown), although as shown in FIG. 7 discrete wires 32 or 
ribbon cables may be substituted, if desired. Another function of the bobbin 16 is to 

25 provide mounting locations for the magnets and magnet strap (see FIG. 6). Finally, 
since the bobbin 16 mates with the armature, as shown in FIG. 3B, the entire motor 
assembly 30, which includes the coil 18, armature 20, and magnets 28, is 
conveniently and compactly attached to the bobbin 16. 

The incorporation of the motor assembly 30 including a bobbin 16 into the 

30 receiver 8 allows a high level of automation in the receiver production, while the use 
of surface and through-hole mountable leads permits the receiver to be use in an 
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automated hearing aid assembly process. These automation processes will result in 
the ability to produce high-volume, high-quality, and low-cost receivers. The 
reduced cost of the receivers will have a positive ripple effect on the cost of the 
hearing aid 34 shown in FIG. 7 wherein a finished receiver 8 is shown placed inside 
5 of a hearing instrument. 

While this invention has been particularly shown and described with 
references to preferred embodiments thereof, it will be understood by those skilled 
in the art that various changes in form and details may be made therein without 
departing from the scope of the invention encompassed by the appended claims. 



WO 01/69963 



PCT7US01/08032 



-6- 



CLAMS 

What is claimed is: 



1 . A receiver for converting an electrical signal representing acoustic vibrations 
into a corresponding pressure vibration comprising: 

5 a housing; 

a bobbin disposed within the housing upon which a coil is wound; 

and 

at least two leads being held by the bobbin, the leads extending 
through at least one opening in the housing, wherein opposite ends of the coil 
10 are electrically connected to respective leads. 

2. The receiver of Claim 1, wherein the receiver is disposed within a hearing 
aid. 

3 . The receiver of Claim 1 , wherein the bobbin includes plastic. 

4. The receiver of Claim 1, wherein the housing includes plastic. 

. 15 5. The receiver of Claim 1, wherein the bobbin includes an end plate having the 
at least two leads disposed therein. 



6. The receiver of Claim 5, further comprising a pair of arm members extending 
from the end plate for supporting the coil. 

7. The receiver of Claim 6, wherein the arm members support a motor 
20 assembly. 

8. The receiver of Claim 7, wherein the motor assembly includes the coil, an 
armature, and at least two magnets. 
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9. The receiver of Claim 1 , wherein the ends of the leads are J-shaped for 
surface mounting the receiver to a substrate. 

10. The receiver of Claim 1, wherein the ends of the leads are gull wing-shaped 
for surface mounting the receiver to a substrate. 

5 11. A hearing aid comprising: 

a microphone for converting acoustic vibrations into an electrical 
signal corresponding thereto; 

a receiver for converting the electrical signal into an acoustic 
vibration for coupling to a tympanic membrane of a user, the receiver 
10 including: 

a housing; 

a bobbin disposed within the housing upon which a coil is 
wound; and 

at least two leads being held by the bobbin, the leads 
1 5 extending through the housing, wherein opposite ends of the coil are 

electrically connected to respective leads. 



12. The receiver of Claim 11, wherein the bobbin and the housing include 
plastic. 

13. The receiver of Claim 1 1, wherein the bobbin includes an end plate having 
20 the at least two leads disposed therein, the bobbin further comprising a pair 

of arm members extending from the end plate for supporting the coil. 

14. The receiver of Claim 13, wherein the arm members support a motor 
assembly which includes the coil, an armature, and at least two magnets. 



15. 

25 



The receiver of Claim 1 1, wherein the ends of the leads are curved for 
surface mounting the receiver to a substrate. 
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16. The receiver of Claim 15, wherein the substrate includes a printed circuit 
board. 

17. A receiver for use in a hearing aid, comprising a housing enclosing a bobbin, 
the bobbin having an aid plate supporting a pair of leads extending above 

5 and below the end plate, the bobbin further including a pair of arms 

extending from the end plate for supporting a coil wound about the arms, 
wherein respective ends of the coil are electrically connect to respective leads 
that extend above the end plate, the leads extending through the housing for 
surface mounting the receiver to a substrate. 

10 18. The receiver of Claim 17, wherein the arm members support a motor 

assembly which includes the coil, an armature, and at least two magnets. 

19. A method of forming a receiver for converting an electrical signal 
representing acoustic vibrations into a corresponding pressure vibration, 
comprising: 

1 5 providing a bobbin, 

winding a coil around the bobbin; 

attaching the ends of the coil to at least two leads being held by the 
bobbin; and 

enclosing the bobbin with a housing, the at least two leads extending 
20 through the housing. 

20. The method of Claim 19, further comprising attaching a motor assembly to 
the bobbin, the motor assembly including the coil, an armature, and at least 
two magnets. 

21. The method of Claim 19, further comprising providing the receiver within a 
25 hearing aid that is insertable into the ear canal of a user. 
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The method of Claim 19, further comprising surface mounting the receiver to 
a printed circuit board with the ends of the leads. 
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FIG. 2 
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FIG. 3B 
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FIG. 6 
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